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Abstract
Carbon Fibre Reinforced Plastic (CFRP) is extensively used nowadays especially in the industries due to its desirable
properties of high strength, light weight and high resistance to corrosion. However, the machining of CFRP
composites requires great specification and requirement as it is difficult to be machine. Besides, improper technique
and parameters used to machine CFRP may result in poor surface quality such as high surface roughness and
delamination. This study was done on a CFRP panel with solid uncoated carbide tool with diameter of 8 mm was used
as cutting tool. Thus, this project investigates the influence of the cutting parameters which are spindle speed, feed
rate and depth of cut to the surface quality of the CFRP by undergoing milling operation. The cutting parameters used
during the milling operation of the CFRP panel ranged from 500 rpm to 3500 rpm for the cutting speed, feed rate
from 100 mm/min to 900 mm/min and lastly 0.5 mm to 2.0 mm range for depth of cut. 15 runs of experiments is
performed based on the Central Composite Design (CCD) of Response Surface Methodology. Through this study, the
optimum cutting parameters during milling of CFRP is determined and the main factors affecting the surface quality
are also highlighted. Based on the developed mathematical model, the feed rate was identified as the primary
significant parameter that influenced surface roughness and delamination. In conclusion, the influence of the cutting
parameters on the CFRP panel is higher cutting speed, lower feed rate and lower depth of cut resulted in low surface
roughness and delamination factor. Feed rate was identified to be the primary significant cutting parameter that
contributes to low surface roughness and delamination factor. The optimized cutting parameters were cutting speed,
feed rate and depth of cut of 3061 rpm, 211.34 mm/min and 0.72 mm respectively with surface roughness of 1.34 um
and delamination factor of 1.08. © 2017 Published by Elsevier Ltd.
Reaxys Database Information
Author keywords




Carbon fiber reinforced plastics Carbon fibers Cutting Cutting tools Delamination
Fiber reinforced plastics Milling (machining) Optimization Reinforced plastics
Reinforcement Surface properties Turning
◅ Back to results
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
View at Publisher
Procedia Engineering
Volume 184, 2017, Pages 518-528
Advances in Material and Processing Technologies Conference, AMPT 2017; Vellore Institute of TechnologyChennai;
India; 11 December 2017 through 14 December 2017
Khairusshima, M.K.N.  Aqella, A.K.N. Sharifah, I.S.S. 
 View references (12)
PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.
Metrics 
0 Citations in Scopus
0 Field-Weighted
Citation Impact
Cited by 0 documents
Inform me when this document
is cited in Scopus:
Related documents
,  ,
(2017) Journal of Alloys and
Compounds
, 
(2017) Measurement: Journal of
the International Measurement
Confederation
,  , 
(2016) 2016 21st International





 ▻Set citation alert  ▻Set citation feed
Prediction of surface roughness
in abrasive water jet machining of
CFRP composites using
regression analysis
 Kumaran, S.T. Ko, T.J.
Uthayakumar, M.
Optimisation of process
parameters for the orbital and
conventional drilling of uni-
directional carbon fibre-
reinforced polymers (UD-CFRP)
 Geier, N. Szalay, T.
High resolution radio frequency
inspection of carbon fiber
composites
 Heuer, H. Schulze, M. Pooch,
M.
References (12)
Compendex keywords Carbon fibre reinforced plastic (CFRP) Central composite designs CFRP composites





Xu, J., El Mansori, M. 
(2016) Composite Structures, 157, pp. 461-482.  . 
 
doi: 10.1016/j.compstruct.2016.07.025 
Karpat, Y., Bahtiyar, O., Deger, B. 
(2012) Procedia CIRP, 1 (1), pp. 460-465.  . 
 
doi: 10.1016/j.procir.2012.04.082 
Grilo, T.J., Paulo, R.M.F., Silva, C.R.M., Davim, J.P. 
(2013) Composites Part B: Engineering, 45 (1), pp. 1344-1350.  . 
doi: 10.1016/j.compositesb.2012.07.057 
Cong, W.L., Pei, Z.J., Treadwell, C. 
(2014) Ultrasonics, 54 (6), pp. 1594-1602.  . 
 
doi: 10.1016/j.ultras.2014.03.012 
Heuer, H., Schulze, M., Pooch, M., Gäbler, S., Nocke, A., Bardl, G., Cherif, C., (...), Petrenz, S. 







Document Type: Conference Paper
Sponsors:
Publisher: Elsevier Ltd
 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1



















Review on quality assurance along the CFRP value chain - Non-destructive testing of




Find more related documents in
Scopus based on:
View all related documents based
on references
 ▻Authors  ▻Keywords
Slamani, M., Gauthier, S., Chatelain, J.-F. 
(2016) Robotics and Computer-Integrated Manufacturing, 42, pp. 63-72.  . 
doi: 10.1016/j.rcim.2016.05.004 
Abhishek, K., Datta, S., Mahapatra, S.S. 
(2016) Measurement: Journal of the International Measurement Confederation, 77, pp. 222-239. 
. 
doi: 10.1016/j.measurement.2015.09.015 
Rajasekaran, T., Palanikumar, K., Vinayagam, B.K. 
(2012) Procedia Engineering, 38, pp. 2922-2929.  . 
 
doi: 10.1016/j.proeng.2012.06.341 
Eneyew, E.D., Ramulu, M. 
(2014) Journal of Materials Research and Technology, 3 (4), pp. 354-362.  . 
 
doi: 10.1016/j.jmrt.2014.10.003 
Noordin, M.Y., Venkatesh, V.C., Sharif, S., Elting, S., Abdullah, A. 
(2004) Journal of Materials Processing Technology, 145 (1), pp. 46-58.  . 
doi: 10.1016/S0924-0136(03)00861-6 
Palanikumar, K., Davim, J.P. 
(2009) Journal of Materials Processing Technology, 209 (1), pp. 511-519.  . 
doi: 10.1016/j.jmatprotec.2008.02.020 
Tsao, C.C., Hocheng, H. 
(2004) International Journal of Machine Tools and Manufacture, 44 (10), pp. 1085-1090.  . 
doi: 10.1016/j.ijmachtools.2004.02.019 
 Khairusshima, M.K.N.; International Islamic University Malaysia, Gombak, Selangor, Malaysia;
email:   
© Copyright 2017 Elsevier B.V., All rights reserved.
6
Comparison of surface roughness quality obtained by high speed CNC trimming and




Multi-objective optimization in drilling of CFRP (polyester) composites: Application of
















Application of response surface methodology in describing the performance of coated




Assessment of some factors influencing tool wear on the machining of glass fibre-


























Copyright © 2017 . All rights reserved. Scopus® is a registered trademark of
Elsevier B.V.  
Cookies are set by this site. To decline them or learn more, visit our .
Terms and conditions Privacy policy
Elsevier B.V
Cookies page
